CITY OF WORCESTER
DEPARTMENT OF PUBLIC WORKS & PARKS
WATER OPERATIONS



Background on the Worcester Water

System
\

+ Worcester-

*

*

*

Became a City in 1848
Industrial/Manufacturing Center

Population peaked in 1950s then declined until 1980s but has
been on upward trend since

Population 2010 = 181,045
Water system development followed needs of a growing City

Consumption peaked in 1988 followed by decline and stable
use despite growing population and additional regional
customers



Water Consumption Trends

‘\

City of Worcester
Annual Average Day Demaand
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* 10 Surface Water Reservoirs Combined at a Single
Entry Point

+ 7.4 Billion Gallons Total Storage

* 40 Square Mile Watershed

* Constructed 1860’s-1950’s

* Used Exclusively for Water Supply
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Reservoirs Work With Gravity to the Treatment Plant

g uoz
1 : . 1065 .
KETTLE BROOK \ = ) AIRPORT ose
STER ST.
4 1040 TANK 104 HOWLAND HILL
oo g \é\ / ° s ?:P ELEV. TANK
i
? KETTLE BROOK \ i
= |
J 98 ol
KETTLE BROOK / [
2 !
I
rox ou. { { To s'uvl;:n HIGH ‘
OX MEADOW
~ BOOSTER STA. | L,/,/'/,//
. / =] |
/ KETTLE BRODK 1 | \uie proox ,{‘// j Pl::i!:\ll'(_)tl }
845 RESERY IR i {
By sis o2 KENDALL
& l/ 82s f? ! nesERvUIR
‘( /// NE @\ ,” (| INDIAN HILL |
A : // 4:'1}1.571'2“3 ! 1] TANKS KENDALL- PINE HILL
800 — ‘ I
783 f “ [
/ Jf f
| | / 4| {
| / — N
I%: !7’ | / l\‘i f {f — } , 75!
£ S 4 . m"—'y- T — ~ 2 L3 ,
t i 2 g / *‘) e Tl ne 1" woLoe 1 /’ “lpuue N
f - / = TER |
7004 < ' // | RO wetatitnr Joer AT
_; < | /i | Telant HoLpeN KcuesTer ST Ad
-~ 6 WESTWOOD HILLS/ LAN >
% o o Bl - T A e ﬁl ! P TA
S JJJ HIGH SERVICE wr R \7'_.-:“. — | T TO HIGH SERVICE
3 DISTR.SYSTEM S et } OLEAN T, 3 ST T H i
iz 635 APRICOT ST. & /] pump sTa, 59 [r  DISTR. 3YSTEM
PUMP STA, \ & i
\ \ TORY FORT LANES wacnusETY B I
PUMP STA. 47 o
592
AN )
Low ," I “o.\.acm!in RESERVOIA, GHAFT 3 &
A EMREWSOURY WELL ARE EMERGENCY |
Ny UsE oML !
534’ BEAVER BROOK |
HIGH 485 PUMP STA. I
" 70 LOW SERVICE _ N
SURER HigH DISTR. SYSTEM )
sauT
RAW WATER ! : .
o WACHUSETT RESERVOIR 388
384
Dl/ GR MMATIC PROFILE 0 WORCESTER
STATION : \ /\ M l\ ' '2 F . 360 SHAFT 3 ’
SHREWSRURY !

Al N!lUN!KIT

A v COUSING JR

371098 \



Rainfall Trends
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Rainfallin Inches: 2015 vs 24-Year Avg
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Jan | Feb | Mar | Apr |May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Tekal:

—t=—2015 440(3.21/2.49|2.73| 1 |6.33|3.41|2.71/4.49|3.04|2.09|5.12 41.02 in.
g 24-yr Avg.| 3.93 | 3.43 | 4.83 | 4.01 |3.90 | 4.52 4.134.28  4.58 |5.02 | 4.14 1 4.70 51.50 in.




Storage Trends

Percent Of Total TOTAL RESERVOIR CAPACITY COMPARED WITH
Reservoir Capacity DROUGHT CONTINGENCY PLAN
(Calendar Year - 2015)
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JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC
24 YR 87.9% 91.4% 94.1% | 100.2% | 100.7% | 99.9% 95.8% 88.4% 82.4% 78.2% 78.8% 82.3%
—>¢—YTD 97.1% 97.0% 92.6% 99.8% | 102.9% | 97.0% 92.1% 85.3% 75.3% 66.7% 59.2% 54.3%

—3—-Stage 1| 55.0% 57.0% 63.0% 74.0% 83.0% 84.0% 82.0% 77.0% 70.0% 63.0% 55.0% 52.0%
--—+---Stage 2| 47.0% 50.0% 55.0% 65.0% 75.0% 76.0% 75.0% 68.0% 63.0% 58.0% 50.0% 48.0%
— — —Stage 3| 40.0% 42.0% 46.0% 59.0% 66.0% 67.0% 65.0% 60.0% 55.0% 50.0% 46.0% 43.0%
—=—Stage 4| 31.0% 33.0% 37.0% 47.0% 59.0% 60.0% 58.0% 53.0% 48.0% 42.0% 39.0% 38.0%

All Figures Are For The First Of Each Month







Basic Timeline

Drought Alert

+ Stage 1: January 11, 2016 —_—
* Reservoirs at 55% compared to 88%

* Voluntary restrictions. Lifted in April.



Drought Alert
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* Stage 1again: June 20, 2016
* Reservoirs at 85% compared to 100%




Drought Warning

* Stage 2:July 18, 2016

* Reservoirs at 72% compared to 92%

* Mandatory Restrictions

=

Sun Mon Tues Wed Thur Fri Sat
EVEN ODD EVEN ODD EVEN ODD
\/ NN NS N [y
J (NBY | e | e | e |k | e




Drought Emergency
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+ Stage 3: September 8, 2016
* Reservoirs at 55% compared to 827%
* Mandatory ban on all outdoor water use




* Pumping from Shaft 3 started Sept. 13, 2016
+ Consumption is dropping to near winter rates

Consumption (million gallons per day)

Average consumption for August 2016 25.566
Average consumption to September 2016 23.404
Average consumption week of September 34 — week 1 25.282
Average consumption week of September 10th — week 2 24.326
Average consumption week of September 17t - week 3 23.664
Average consumption week of September 24th - week 4 22.891
Average consumption week of October 15t - week 5 21.946




